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loading on the frame becomes 
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This value, denoted by a small circle in Fig. 12.2, agrees with the line indi¬ 
cated for zero damping. Similarly, for the double-cantilever mode we get 
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The point on the chart compatible with this numerical result is also indicated 
in Fig. 12.3. In principle, a similar procedure applies to other seismic loading 
characteristics for which damping is other than zero. For instance, for the 
same period and a damping coefficient n d of 0.01, a lower spectral velocity 
must be assumed in the calculations, as shown in Fig. 12.4. In this manner, 
utilizing the El Centro velocity spectrum, the seismic characteristics for n d = 
0.01 and n d = 0.02 have been obtained for Figs. 12.2 and 12.3. 

8. The allowable g loading on the space frame under consideration may be 
determined on the basis of either strength or stability. In the actual case 
described, the maximum bending stress in a double-cantilever mode was used 
as a criterion for the design chart in Fig. 12.3. The dashed line corresponds 
to the allowable g loading on the frame. 

9. Interpretation of the design charts may be conducted in the following way. 
Consider, for example, the critical double-cantilever mode shown in Fig. 12.3. 
The point of intersection between the dashed line and the line denoted by 
n d = 0.01 yields the maximum allowable earthquake intensity of 5.25 on the 
Richter scale, assuming the El Centro type of spectral response and about 
25 miles distance to the major fault line. Interpolating in Fig. 12.5, we get 
a corresponding maximum ground acceleration of about 0.075^. 

The procedure described above contains only the elementary concepts of stress 
analysis. Yet from a practical point of view, this approach will be found useful, 
because it reduces the nonsteady response of a structure to a statical problem 
which can then be handled with ease. Because of the assumptions involving linear 
elasticity, the results obtained should be sufficiently conservative for most practical 
needs. 

When the seismic input is such that the engineering structure is plastically 
deformed, it is not particularly appropriate to determine a design stress, because it 
will always be at the yield level. In such a case the maximum displacement rather 
than the maximum stress should be taken as a criterion. The practice also indicates 
that the potential for producing a failure in a ductile structure is relatively low for 
the majority of seismic spectra available. 


STRUCTURAL DAMPING 

Even a small amount of damping can significantly decrease the dynamic response of 
a structure. For instance, as indicated in Fig. 12.4, the peak response for a damping 



